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overall mortality rate after one year of follow-up was 28.7% 
or 58 deaths, among which 11 (5.45%) occurred during hos-
pitalization. Fractures were more prevalent among women 
(71.3%) and rare among blacks (5%). Among the comorbi-
dities, dementia and depression showed a statistically signifi-
cant reduction in survival (p = 0.018 and 0.007, respectively). 
Conclusion: The mortality rate after one year of follow-up 
was 28.7%. Dementia and depression increased this rate.
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AbSTRACT
Objective: To evaluate the mortality rate after one year and 
correlated preoperative factors, among patients with hip frac-
tures. Methods: We prospectively studied 202 out of a total 
of 376 patients with a diagnosis of hip fracture who were 
admitted to the Hospital Cristo Redentor, between October 
2007 and March 2009. The database with the epidemiological 
analysis was set up during their hospitalization, and follow-
-up data were obtained preferentially by phone. Results: The 
INTRODUCTION
Hip fractures continue to be one of the commo-
nest and most devastating traumatic injuries among 
the geriatric population(1). They occur mainly in the 
peritrochanteric region and may be associated with 
both high and low-energy trauma. The latter is more 
common among the elderly(2). Hip fractures affect 
females more frequently and, although these fractures 
present good consolidation, they are associated with 
high rates of morbidity and mortality(3,4).
In the United States, approximately 250,000 hip 
fractures occur every year, with an annual cost of 
around nine billion dollars(5,6). One study suggested 
that the hospitalization of patients with hip fractures 
accounted for approximately 13% of total hospital 
expenditure on adults in Brazil in 2004(7).
In addition to the social losses resulting from fe-
moral fractures, elderly people have lower functio-
nal reserves and present large numbers of associated 
chronic diseases. At the time of suffering the fracture, 
70% of these patients have at least two other diseases. 
Thus, elderly people are much more subject to com-
plications, both during the immediate postoperative 
period and later on(8).
Studies in developed countries have suggested that 
certain preoperative factors are associated with higher 
mortality rates among patients presenting hip fractu-
res on admission, for example: nonwhite color(3,9-12), 
advanced age(11,13-15), presence of dementia(16-18), 
male sex(13,19,20), clinical comorbidities(11,14,16,21,22) and
delirium(18,23,24).
In view of the importance that fractures of the pro-
ximal femur have for society, our aim was to determi-
ne the mortality rate and preoperative factors related 
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to such fractures, over the first year of follow-up after 
hip fractures among elderly people treated at Hospital 
Cristo Redentor, in Porto Alegre, between October 
2007 and March 2009.
MATERIAL AND METHODS
A prospective study was conducted on 202 pa-
tients of both sexes over the age of 60 years, out 
of the total of 376 patients with a diagnosis of hip 
fracture (femoral neck, transtrochanteric or subtro-
chanteric) who were admitted to Hospital Cristo Re-
dentor between October 2007 and March 2009, with 
any clinical cognitive or mental state, who remained 
eligible. Patients under the age of 60 years, those with 
pathological fractures and those who could not be 
contacted by telephone (no telephone number in the 
medical file or no telephone number for messages) 
were excluded.
While the patients were still in hospital, a database 
was set up, with an analysis on their epidemiological 
profile consisting of age, sex, date of hospitalization, 
type of fracture, side of the fracture, type of treatment, 
any previous arthroplasty on the hip and any presence 
of the following comorbidities: anemia, systemic arte-
rial hypertension (SAH), heart diseases, lung diseases, 
rheumatoid arthritis, diabetes mellitus (DM), major 
depression, upper airway infection, urinary tract in-
fection, thyroid diseases and dementia.
In the neuropsychiatric evaluation, we sought to 
detect the presence of depression through applying 
the diagnostic criteria of the American Psychia-
tric Association(25) and the criteria of the Geriatric 
Depression Scale(26). In evaluating dementia, we 
used the Mini-Mental State Examination(27) and 
the diagnostic criteria of the American Psychiatric
Association(28).
We obtained follow-up data preferentially over the 
telephone, from the medical files or at additional con-
sultations. We often contacted family members or the 
patients themselves.
The time until death was calculated using the date 
of death supplied by the family when a telephone 
contact was made.
We used SPSS version 17.0, with a statistical sig-
nificance level of 5% (p ≤ 0.05). The Log-Rank test 
was used, and the analysis on the survival curve was 
done using the Kaplan-Meier curve.
RESULTS
Regarding the patients’ profile (Table 1), the gen-
der ratio was 2.48 (women to men). The left side pre-
dominated slightly as the fracture location (53.5%). 
Only 5% of the patients had black skin color.
The patients’ mean age (Table 2) was 79.15 years, 
with a standard deviation of 8.68. The male patients 
were older on average, with an age of 80.13 years (stan-
dard deviation ± 8.55), whereas the mean was 76.72 
years (standard deviation ± 9.89) for the females. With 
regard to stratification according to age, the means and 
group compositions are presented in Table 2.
The fractures were categorized according to the 
fracture line location: trochanteric, subtrochanteric 
or femoral neck fractures (Table 3).
Regarding treatment (Table 4), the following were 
performed: 29 cases (14.5%) of cemented total hip 
arthroplasty; 40 cases (19.8%) of partial hip arthro-
plasty; 99 cases (49%) of osteosynthesis using the Dy-
namic Hip Screw (DHS®); 15 cases (7.4%) of osteo-
synthesis using the Dynamic Condylar Screw (DCS®); 
five cases (2.5%) of osteosynthesis using the Proximal 
Femoral Nail (PFN®); and 11 cases (5.4%) of osteo-
synthesis using cannulated screws (7.0 mm). Three 
patients (1.5%) who were not in an adequate clinical 
state to undergo surgery were treated conservatively.
The presence of the following comorbidities was 
evaluated preoperatively: anemia, SAH, heart diseases, 
lung diseases, rheumatoid arthritis, DM, psychiatric 
disease, upper airway infection, urinary tract infection, 
thyroid diseases and dementia (Table 5). 
Table 1 – Patients’ profile.
Gender 144 women (71.3%) 58 men (28.7%)
Color 192 whites (95%) 10 blacks (5%)
Side 94 right (46.5%) 108 left (53.5%)
Table 2 – Age profile of the men and women (means and standard 
deviations).
Age 
group
Women Men
60-69 17 (mean = 66.52 ± 5.65 SD) 13 (mean = 65.69 ± 4.24 SD)
70-79 52 (mean = 74.76 ± 6.36 SD) 25 (mean = 74.64 ± 6.36 SD)
80-> 75 (mean = 86.93 ± 13.43 SD) 20 (mean = 86.5 ± 10.60 SD)
Total 144 58
Mean = 76.72 ± 9.89 SD Mean = 80.13 ± 8.55 SD
Mean age for the whole group = 79.153 years;
Standard deviation: 8.68;
N total = 202;
SD = standard deviation.
EVALUATION OF THE MORTALITY RATE ONE YEAR AFTER HIP FRACTURE AND FACTORS RELATING TO DIMINISHED 
SURVIVAL AMONG ELDERLY PEOPLE 
Rev Bras Ortop. 2012;47(3):304-9
306
Fourteen patients (6.9%) had undergone previous 
hip arthroplasty: nine cases (4.45%) because of a frac-
ture and five cases (2.45%) because of arthrosis.
The total mortality rate after one year of follow-
up was 28.7%, i.e. 58 deaths, out of the total of 202 
patients. The total mortality rate after two years was 
41.8%, i.e. 85 deaths. Eleven patients (5.44%) died 
while in hospital. The median length of follow-up of 
the cases was 20.7 months (95% CI: 19.1 to 22.2), and 
77 deaths (38.1%) occurred over this period.
The survival rates with their respective confidence 
intervals are presented in Table 6. Figure 1 demonstra-
tes the survival analysis using the Kaplan-Meier curve. 
Table 3 – Anatomical location of the fractures.
Type of fracture Number of cases Percentage
Trochanteric 96 47.5%
Femoral neck 87 43.1%
Subtrochanteric 19 9.4%
Table 4 – Treatment performed.
Type of operation performed Number Percentage
Total hip arthroplasty 29 14.5
Partial arthroplasty 40 19.8
Synthesis – DHS 135º 99 49
Synthesis – DCS 95º 15 7.4
Synthesis – PFN® 5 2.5
Cannulated screws 7.0 mm 11 5.4
Conservative 3 1.5
Table 5 – Comorbidities present preoperatively.
Diseases Absent Present
Anemia 173 (85.6%) 29 (14.4%)
SAH 73 (36.1%) 129 (63.9%)
Heart diseases 138 (68.3%) 64 (31.7%)
Lung diseases 182 (90.1%) 20 (9.9%)
Rheumatoid arthritis 197 (97.5%) 5 (2.5%)
DM 158 (78.2%) 44 (21.8%)
Psychiatric disease 155 (76.7%) 47 (23.3%)
Upper airway infection 185 (91.6%) 17 (8.4%)
Urinary tract infection 178 (88.1%) 24 (11.9%)
Thyroid disease 194 (96%) 8 (4%)
Dementia 172 (85.1%) 30 (14.9%)
Table 6 – Survival rates.
Time Survival (%) 95% CI
3 months 86.1 81.4 to 90.8
6 months 79.7 74.2 to 85.2
9 months 74.8 68.7 to 80.9
12 months 71.3 65.0 to 77.6
15 months 68.7 62.2 to 75.2
18 months 64.0 57.1 to 70.9
21 months 61.4 54.3 to 68.5
24 months 58.2 50.6 to 65.8
Figure 1 – Survival analysis by means of Kaplan-Meier curve.
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Separate analysis on the male and female genders did 
not show any statistically significant differences on 
the survival curve over the course of time. Analysis on 
the type of fracture and the type of surgery performed 
also did not demonstrate any statistical significance 
in relation to reduced survival: there was only a trend 
towards a higher death rate for the trochanteric and 
subtrochanteric fracture types (p = 0.054), in compa-
rison with femoral neck fractures.
In analyzing the survival curve stratified according 
to age groups (60-69 years, 70-79 years and 80 years 
and over), we did not find any statistically significant 
difference (p = 0.090). In the group of patients aged 
80 years and over, we only found a greater tendency 
for the survival curve to be reduced. 
Among the comorbidities evaluated, anemia, SAH, 
heart diseases, lung diseases, rheumatoid arthritis, DM, 
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DISCUSSION
Hip fractures are common among elderly people 
and are associated with considerable morbidity and 
mortality(3,4). The mortality rates among geriatric pa-
tients show that fractures of the proximal femur have a 
real and important influence on these patients’ survival, 
especially if comparisons are made with the rates en-
countered among the population without fractures(14).
The mortality rate one year after the occurrence 
of a fracture in the proximal extremity of the femur 
in elderly individuals ranges from 14 to 36%, accor-
ding to different studies(3,13,14,18,22,29), which reflects 
the heterogeneity of the populations studied and the 
differences in care standards. In our group of patients, 
the total mortality rate after one year of follow-up was 
28.7% or 58 deaths.
The mortality rates during hospitalization present 
great variability in the literature(13,14,22). While Ame-
rican studies have demonstrated rates of 1.6% and 
1.8%(30,31), recent Brazilian studies have found rates 
of 6.5% and 8.9%(3,13). The mortality rate during hos-
pitalization was 5.45% (11 deaths) in our study. 
The present study showed that femoral fractures 
predominantly occurred in women (71.3%) and that 
the frequency was relatively low among blacks (only 
5%). This is in line with the epidemiological profile of 
osteoporosis and its clinical manifestation of fractures 
of the proximal femur, which is proportionally greater 
among white postmenopausal women(3,9-12).
With regard to gender, there was no difference 
in the survival curve over the course of time. While 
some studies have presented greater mortality rates 
among elderly men(13,19,20), others have not associated 
higher rates with the male population(22,32). Thus, it 
can be seen that there is some controversy regarding 
the gender-based prevalence of mortality subsequent 
to fractures of the proximal femur.
For most hip fractures, the treatment usually indi-
cated is surgical. Conservative treatment is indicated 
only for some fractures classified as incomplete or 
without displacement(14). Parker and Gurusamy(33) 
conducted a systematic review in 2006, comparing 
total arthroplasty and internal fixation in cases of 
intracapsular fractures in elderly individuals. They 
selected 17 studies and did not find any significant 
differences in mortality rates. Likewise, we did not 
observe any significant differences in the survival 
curves among patients in this study regarding the sur-
upper airway infection, urinary tract infection and 
thyroid diseases did not demonstrate any reductions 
in the respective survival curves in relation to their 
presence or absence among the patients in this study.
Among the patients who had previously undergo-
ne hip arthroplasty, independent of whether this was 
due to a fracture or to arthrosis, there was no greater 
mortality rate in comparison with the patients without 
this condition. 
Analysis on the presence of dementia prior to 
the fracture occurrence showed that there was a sta-
tistically significant lower survival rate among the 
patients with dementia (p = 0.018), as demonstrated 
in Figure 2. There was also a statistically significant 
reduction (p = 0.007) in the survival of the patients 
with a diagnosis of depression prior to hospitaliza-
tion (Figure 3).
Figure 2 – Reduction in survival among patients with dementia 
prior to fracture.
Figure 3 – Reduction in survival among patients with a diagnosis of 
major depression prior to fracture.
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gical procedures, and this result is in agreement with 
previous reports(3,13,15,34,35).
In analyzing the types of fracture (trochanteric, 
subtrochanteric or femoral neck), we only found a 
tendency towards greater mortality in the groups of 
patients with trochanteric or subtrochanteric fractures. 
Patients with intracapsular fractures present signifi-
cantly better survival than do those with extracapsular 
fractures(4). Despite this, our results are in agreement 
with the study by Karagiannis et al(32), who obser-
ved similar mortality rates after one year (p = 0.112), 
and that only intertrochanteric fractures with five ye-
ars of evolution (p = 0.01) or 10 years of evolution
(p = 0.001) presented significantly greater rates.
Some authors have reported an association between 
age and mortality subsequent to a fracture of the pro-
ximal femur. Patients over the age of 80 years present 
a greater likelihood of death after this type of fracture, 
in comparison with individuals in the age group from 
60 to 80 years(11,13-15). In stratifying our patients accor-
ding to age group, we only found a tendency towards 
greater reduction in survival among the patients aged 
80 years and over.
Although many authors have reported that co-
morbidities have an impact on mortality(11,14,16,21-23), 
most of the clinical comorbidities evaluated among 
our patients did not demonstrate any reduction in 
the survival curve. Among the pathological con-
ditions analyzed that did not show statistical sig-
nificance were the following: anemia, SAH, heart 
diseases, lung diseases, rheumatoid arthritis, DM, 
upper airway infection, urinary tract infection and 
thyroid diseases.
Pereira et al(3) also did not observe any association 
between certain comorbidities and higher mortality 
rates subsequent to hip fractures among elderly indi-
viduals. According to these authors, this finding may 
have been related to the data gathering, given that 
this was from hospital graphics in which the comor-
bidity was recorded as “present” or “absent”, without 
specifying the level of severity. Since the data for 
our study were gathered in a similar manner, we can 
put forward the possibility that the same thing could 
have occurred. 
Penrod et al(16), Souza et al(17) and Cunha and
Veado(18) demonstrated that dementia had a negative 
impact on the survival, and this was confirmed in our 
series (p = 0.018). Regarding the presence of depres-
sion, we observed that the survival of patients with a 
diagnosis of depression prior to hospitalization was 
significantly lower (p = 0.007), and this result was in 
line with the findings from other studies(18,23,24).
The public-health impact of hip fractures is enor-
mous. This impact is demonstrated by the high morbi-
dity-mortality and the increasingly high costs related 
to such fractures. It is fundamentally important to 
implement effective strategies both for treating and 
for following up these individuals. Thus, the present 
study is of considerable importance, given that it 
covers factors of relevance to the prognosis for this 
pathological condition. The conclusion reached is in 
line with the literature.
CONCLUSION
The mortality rate over the first year of follow-up 
subsequent to occurrences of hip fractures among the 
patients in this study was 28.7%. With regard to the 
patient profile, this study showed that the femoral 
fractures occurred predominantly in women (71.3%), 
with low frequency among blacks (5%). Lastly, we 
found that the survival of patients with diagnoses of 
dementia or depression was statistically significantly 
lower (p = 0.018 and p = 0.007, respectively).
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